Nephrotoxicity of immunosuppressants in rats: comparison of macrolides with cyclosporin.
The nephrotoxic potential of the macrolide immunosuppressants, FK506 and rapamycin, was compared with that of cyclosporin (CsA) in male Wistar rats. FK506 induced a reduction of creatinine clearance, hypomagnesemia and hyperuricemia as previously described for CsA. In contrast, equidosed rapamycin did not alter the glomerular filtration rate. FK506 caused proximal tubular epithelial changes consisting of atrophy, vacuolization, inclusion bodies, microcalcification and focal mononuclear interstitial infiltrate as described for CsA. The most striking alteration was hypertrophy of the juxtaglomerular apparatus (JGA). The percentage of renin-containing JGA and the extent of renin immunoreactivity along afferent vessels were significantly increased in FK506- and CsA-treated rats. By contrast, no renal morphologic lesions were found in rapamycin-treated animals. Renal cortical extracts contained abundant cyclophilin and FK506-binding protein (FKBP), the main intracytoplasmic receptors for CsA and FK506, respectively. Furthermore, we demonstrated that receptor bound CsA and FK506, but not rapamycin, formed complexes with the phosphatase calcineurin, as shown previously for lymphocytes. Thus, it is hypothesized that both the immunosuppressive and toxic effects of FK506 and CsA, but not of rapamycin, are mediated through an immunophilin-drug-calcineurin complex. The renal substrate of calcineurin, which mediates renal vasoconstriction is yet to be identified.